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.2013.01.Abstract The present study investigates CSN1S1 casein gene polymorphism in Egyptian buffalo.
CSN1S1 was analyzed in 17 unrelated Egyptian lactating buffalo. The ampliﬁed segment includes
the last 43 amino acids of Exon 17 and part of Intron 17. In the present study we report for the ﬁrst
time the presence of 2 variants 178Ser (TCA) and 178Leu (TTA) in Egyptian buffalo CSN1S1 gene.
The genotypic frequencies in the investigated Egyptian buffalo sample were 0.47, 0.058 and 0.47 for
homozygous 178Ser, for homozygous 178Leu and heterozygous 178Leu/Ser, respectively. The 178Ser
and 178Leu variant frequencies are 0.64 and 0.36, respectively which indicates the superiority of var-
iant 178Ser in Egyptian buffalo. The allelic frequency in Egyptian buffalo is not much different from
the corresponding allelic frequency in Italian buffalo (0.69 and 0.31 for 178Ser and 178Leu, respec-
tively) as reported by Chianese et al. [3]. This is not surprising since they both belong to Mediter-
ranean type.
ª 2013 Academy of Scientific Research & Technology. Production and hosting by Elsevier B.V.
All rights reserved.1. Introduction
Buffalo milk, as in other bovid, is characterized by the pres-
ence of all 4 casein fractions: a-casein which includes a(S1)
and a(S2), b and j casein. They are encoded by the 4 tightly
linked autosomal genes in the order of CSN1S1, CSN2,
CSN1S2, and CSN3, respectively. The main task of the dairy
industry is to improve the quality of its products. It has been
known that manufacturing properties of milk are inﬂuenced7605691.
(S.M. El Nahas).
onal Research Center, Egypt.
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001by the relative composition of its proteins. The most abundant
casein fractions in buffalo is b (53.45%), followed by aS1, aS2
and j at 20.61%, 14.28% and 11.66%, respectively [4]. These
percentage are different from those reported in cattle where
aS1-casein and b-casein represent 37% and 35% of whole
casein, respectively followed by j-casein 12% and aS2-casein
10% [9]. The casein proteins are nutritionally important be-
cause they are high in lysine, which is an essential amino acid
lacking from many plant sources [9]. They are also high in
phosphate content which allows the casein to bind to signiﬁ-
cant quantities of calcium.
The as1-casein gene in buffalo [13], as in cattle, code 214
amino acids precursor with a signal peptide of 15 amino acid
residues and 199 amino acids for mature protein. as1-casein
has been proven to be heteromorphic in Italian buffalo milk
[8]. Genetic polymorphism in buffalo CSN1S1 Exon
17{178Ser(TCA) and 178Leu(TTA)} was reported in Italiantion and hosting by Elsevier B.V. All rights reserved.
76 S.M. El Nahas et al.buffalo accession numbers HE573919 and HE573920 [12] and
by Chianese et al. [3].
However in Indian buffalo, mainly a monomorphic buffalo
have been reported as seen in accession numbers CAA06533
and AAX49507.1 submitted by Das et al. [5] and Mishra
et al. [11], respectively. Studies involving genetic polymor-
phism of milk proteins are important for cheese making pro-
cess since some genetic variants may positively or negatively
affect cheese properties.
2. Materials and methods
2.1. Sample collection and primers
Blood samples were taken from 17 unrelated lactating Egyp-
tian buffalo. Genomic DNA was extracted from whole blood
by salting out method according to [10]. The primers used
for CSN1S1ampliﬁcation (F: TGGATGCCTATCCATCTGG
and R: CACTGCTCCACATGTTCCTG) are those used in
cattle [2], accession number X59856).
2.2. Polymerase chain reaction (PCR) and DNA ampliﬁcation
Each ampliﬁcation reaction (100 ll) contained 5 ll of buffalo
DNA, 0.2 mM dNTPs, 10 mM Tris, 50 mM KCl, 1.25 units
Taq polymerase and 1 lM of upper and of lower primers.
The reaction mixture was run in Q-Cycler, Live Science. The
following cycling conditions were used: 5 min. at 94 C; 35 cy-
cles for 1 min at 94 C; 45 s at 60 C; 80 s at 68–72 C and a
ﬁnal extention for 7–10 min. at 68–72 C. Parts of the PCR
products were run on a 2% agarose-gel in 1X-tris acetate buf-
fer containing 0.8 ll of 10 mg/ml ethidium bromide. The gels
were examined under UV and photographed using Gel docu-
mentation system’’ Genius, Syngene Bio Imaging’’. PCR prod-
ucts were puriﬁed for sequencing using GeneJET PCR
Puriﬁcation Kit (Fermentas #K0701) and sequenced by Bio-
neer, ABI 3730XL DNA analyser.
3. Results
Seventeen lactating Egyptian buffalo were analyzed. The
CSN1S1primer pair, used in this investigation, ampliﬁed a
333 bp DNA fragment (Fig. 1) in 17 Egyptian buffalo. Part
of this fragment (from nt-1 to nt-133) corresponds to CSN1S1
exon 17 (155 nt) from nt-22 to nt-155. The rest of the fragment
(nt-134 to nt-333) is in Intron 17. The ampliﬁed fragments
were sequenced.
Nucleotide sequences alignment of the ampliﬁed CSN1S1
fragment show that all samples have, almost, the same nucle-
otide sequence. Only one nucleotide variation was detected
(1 SNP) at nt-67 in the exon region (Fig. 1). The variationFigure 1 Nucleotide sequence of CSN1S1 ampliﬁed fragment. Exon
Forward and reverse primers are underlined.was T versus C. Translation of the nucleotide sequence from
nt1-nt133 (coding segment), of the investigated fragment, re-
veals an open reading frame of 129 nt encoding the last 43 ami-
no acid of the mature peptide. The C/T variation results in
amino acids variation of Serine (TCA)/Leucine (TTA) at co-
don 22 (Fig. 2). The 43 amino acids analyzed in Egyptian buf-
falo correspond to amino acids from codon 157 to codon 199
of the mature protein; consequently the variation reported here
corresponds to codon 178 of the CSN1S1 mature protein
which will be used hereafter.
Out of the 17 investigated Egyptian buffalo 8 samples car-
ried Serine178, 1 carried Leucine178 and 8 were heteromorphic
carrying both Serine and Leucine(178Ser/Leu). The genotypic
frequencies were 0.47, 0.058 and 0.47 for homozygous 178Ser,
homozygous 178Leu and heterozygous 178Ser/Leu, respectively.
The results show that the variant frequencies in Egyptian buf-
falo are 0.64 and 0.36 for 178Serand 178Leu, respectively.
4. Discussion
CSN1S1. Polymorphism in Egyptian buffalo has not been
investigated before. We are here reporting for the ﬁrst time,
the presence of two CSN1S1 variants in Egyptian buffalo.
The variation occurred at codon 178 of the CSN1S1 mature
protein (178Ser (TCA)/178Leu (TTA). The 178Ser and 178Leu
variants have been reported in Italian buffalo Acc.
HE573920 and HE573919 submitted by Ramunno and Cosen-
za [12]. The variant 178Serand 178Leu frequencies in Egyptian
buffalo (0.64 and 0.36, respectively) were not much different
from the corresponding allelic frequency in Italian buffalo
(0.69 and 0.31), respectively [3] indicating the superiority of
178Ser in Egyptian buffalo as in Italian buffalo. Till 2005, In-
dian buffalo were reported to be monomorphic (178Ser) for
CSN1S1 accession numbers CAA06533 and AAX49507.1 sub-
mitted by Das et al. [5] and Mishra et al., (2005).
Sukla et al. [13] analyzing the complete CSN1S1 mRNA of
Indian buffalo (accession number: DQ111783) conﬁrmed the
monomorphism at 178Ser. However, they detected a different
variant at position 192Glu (GAA) versus 192Gly (GGA). The
192Glu/Gly variation has been detected in cattle as reviewed
by Farrell et al. [7] but not in Egyptian or Italian buffalo.
Egyptian and Italian buffalo belong to the Mediterranean
type. Mediterranean buffalo is most likely a descendent of
Indian Murrah buffalo which has been isolated for so long that
it has developed some unique characteristics [6].
A recent interesting study on the quantitative characteriza-
tion of Italian buffalo casein transcripts by Cosenza et al. [4]
show that the 4 casein genes are transcribed and translated dif-
ferently in buffalo than cattle sheep and goats [1]. They re-
ported that the most abundant casein fractions the aS1 and
B-casein comprise 20.61% and 53.45% whereas their percent-
ages in cattle are 37% and 35% [9], respectively. The17 is in bold. ‘‘N’’ is the detected nucleotide variation (C versus T).
Figure 2 Amino acids sequence of CSN1S1 coding segment.
‘‘@’’ is the variant amino acid (Serine versus Leucine).
Detection of two CSN1S1 variants in Egyptian buffalo 77percentage of transcripts of the casein aS1 is16.48% compared
to 23.18%, 55.87%, and 4.47% for b, aS2, and j caseins,
respectively.
It is worth mentioning that naming the two variants in buf-
falo is conﬂicting. Chianese et al. [3] named 178Ser and 178Leu
as allele B and allele A, respectively. Also Indian buffalo,
accession numbers CAA06533 [5] and AAX49507.1 [11], carry-
ing Ser at the corresponding location, were reported to be BB
monomorphic. However, these two variants (178Ser and
178Leu) were named as A and B ‘‘accession numbers
HE573919 and HE573920’’, respectively by Ramunno and Co-
senza [12].This discrepancy calls for a standard nomenclature
of the buffalo milk proteins.Acknowledgment
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